ATP hydrolysis and DNA binding confer thermostability on the MCM helicase.
The minichromosome maintenance (MCM) helicase is the replicative helicase in archaea. The enzyme utilizes the energy derived from ATP hydrolysis to translocate along one strand of the DNA and unwind the complementary strand. Here, the effect of DNA and ATP on the thermostability of the Methanothermobacter thermautotrophicus MCM protein was determined by differential scanning calorimetry. The MCM protein shows a single thermal transition at 67 degrees C. The stability is dramatically altered with the appearance of a second thermal transition up to 10 degrees C higher in the presence of DNA and either ATP or ADP-AlF(4)(-), a transition-state analogue of ATP, bound to MCM. In the presence of DNA and ADP or the nonhydrolyzable ATP analogues ATPgammaS and AMP-PNP, however, only a single thermal transition is observed at temperatures slightly higher than the transition temperature of MCM alone. Thus, the results suggest that ATP hydrolysis proceeds through a transition state that decouples an interaction between the N-terminal DNA binding domain and the C-terminal catalytic domain in the presence of DNA.